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{Ipuvenenne Bogoposa AN ABTOMOGMILHLIX
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B Monorpadun faHE aHaaH3 Bogopoxa Kak
MOTOPHOTO TOIJIMBA M OLEHKa TepMOAMHaMHude-
ckoro nukaa IIBC ¢ ucnosabsoBaHuem BOJOpOAa
B KauectBe TomiIMBa. IlpuBenennl ocobennocTH
paGouero mpouecca aBromobmibubix JIBC Ha Bo-
Aopone u cmecu GeH3HHa C BOAOPOAOM, TOKA3aHBE
CrocoSk! OpraHusanuy paGouero npouecea u nyTH
TIOBLILIEHHS TONJIHBHOH SKOHOMHYHOCTH M CHH-
JKeHHs TOKCHYHOCTH OTpaboTaBlunx rasos. Omnu-
Catibl cnocoGbl aKKYMYJIHPOBAHHS BOAOPOIA HA
GOpTY aBTOMOGHJSI, KOHCTPYKIHM pa3iHYHEIX
THIIOB 2KKYMYJATOPOB H ONHTHHIX 0OOpasioB
BOJIOPOXHBIX aBTOMOGHJIEH, a TAKKe pesyJ/IbTaTH
HX HCIBITAHHA,

Paccunrana Ha Hay4HEIX M HEXeHepHO-TeX-
HHYECKHX PaGOTHHKOB, 3aHHMAKOUEUXCS BOIPO-
CaMi CHHIKEHHS YPOBHS TOKCHYHBIX BHIGPOCOB
¢ 0rpaloTaBIIHMK T'a3aMH aBTOMOGHABHLIX J]BC,
paspaGoTku HoBbIx mpoueccos JBC u mpume-
HEHHS BOJOPOJA B KadyecTBe 3HEeProHOCHTEIst
JJI7 TPAaHCITOPTHHIX SHEPreTHYECKHX YCTAHOBOK.

Ma. 79. Ta6a. 16. Bubauorp.: c. 136—140
(89 nass.),
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ABTOMOGUIb KaK TPAHCIOPTHOE CPEACTBO MNOABHJCA
okoso 100 seT Hasal ¥ K HACTOsILIEMy BPEMEHH [O/1ydIH gn}ggfgg
J NOBCEMECTHOE PAacrpoCTpaneHue, BBIMOAHSIA Ba?{ble 3(3)/0 s
B SKOHOMHKe BceX cTpaH. B MHpe HacuHTHIBaeTCs bojee TH-
aBTOMOGH /1€, MpUYeM MHPOBOE HX MPOH3BOACTBO C Ka}KﬂHMaeT
zoM Bo3pacraer. [Iporuo3 paspHTUst aBTOTPAHCMOPTA noxfggm <,
yro x 1985 1. uvcno aproMobuaed JH0JMXKHO TpPEBLICHTDH M i-

ABTOMOGH/bHbI TPAHCIOPT ABJSETCS OJHHM M3 OCHOBHBIX nHO
TpeGuTeneil HeTAHBIX TOMANB (Ha €10 J010 NPHXOMUTCA NP u?;pm-
OIHA BOCbMasi UX MPOU3BOJACTBA [73]) 1 OJHHM H3 ocnom@x ne-
TOYHMKOB 3arpsisHeHHs okpysKawomei cpespt. doas Bpeﬂ,Hbé v
6pocoB ¢ OTPAGOTABILIUMH I'a3aMi aBTOMOOUJIBHBIX ABHIaTe/l >
crasnsier 39—63 % ofuero 3arps3HeHHS OKPYXKAIOMICH Cpel
[41]. B cBsa3H ¢ GHICTPBHIM POCTOM aBTOMOOU/IBHOTO MapKa 1 ero Ko;);
LeHTpandeli B KPYNHBIX IOPOJAaX M MPOMBILICHHBIX uemgm
BCTa BOMPOC O HEOOXOAMMOCTH DPE3KOIO CHHKEHHA 3arpﬂ;:§oga-
6HOCepH BpeJHHIMH BHIODOCAMH M PAlHOHANBHOTO Hgno b30B2-
HUS TOMMUBHEIX PeCypcoB, B YACTHOCTH HedTH, roTpe Jleé{ >
TOPOH ¢ KakApM TofoM Bospacraer. [lo oneHKam lsgg)ay exmbT
SKCepToB MupOBble 3anachi He(TH OUCHUBAOTCH B Manloﬂ:r.eM:
(xpome CCCP), T. [e. I?aCC‘II/ITaHbl na 30 sieT no COBPEMEHHE
NMam notpebaenus [46].

SHeg;ngqecxne 1 5KOJOrHyYecKkue nposaeMbt npmoGpeTa}pTaf
B HACTOsiIlee BpeMs MePBOCTENeHHOE 3HaUeH e 1 J0JIKIBE pACCM
PU3ATBCS B TECHOM B3aUMOCBA3H. Peirerie SHEProKOIOrHICCKUX
npoGsem B Goablueil WAX MEHbIIefl cTermeHn MOryT ofecnedurb
ClleRytonue MepONpUATHs: co3jianue GoJee COBEPILEHHBIX SHEPrO
YCTaHOBOK HOBOFO THNA; COBEpIICHCTBOBaRKE pabodero mpouecca
Tpamunnonnpx JABC ¥ mpuMeHeHHEe CHCTeM HEHTpaausalnu OT-
PaGoTaBuiMx ra30B; HCMO/Ab30BAHHE B TpasuuuonHbix JIBC HOBBIX
BUJ0B TOnnuBa. .

B naane pemenus nocraBaeHHbX npoGaeM, Ha nepBbid BSI‘JIH,IL:
ObIIOM HHTEpeC NPEACTABASAOT 3/1EKTPHUECKHE CHIIOBbIE YCTAaHOB
KU, dcnoapsyioniye 371eKTPOXHMUYECKHE HCTOUHHKH SHEPIUH —
AKKyMysnaTOpHble Garaped W 3/MeKTPOXHMHUeCKHe TeHepaTophl.
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HecMoTps Ha pAZ CYIECTBEHHBIX IPEUMYIIECTB (BLICOKAA NIPHCH.
cal/IHBAEMOCTb K NPEPHLIBHCTOMY PEKMMY FOPOJCKOTO JIBHKEHHg,
BBICOKAst JOITOBEYHOCTb, MPOCTOTA TEXHHUYECKOTO OGC/YKHBaHyug
1 9KOJIOTHYECKasi 4UCTOTA), MPaKTHYECKOe MPUMEHEHHE 3/1eKTpo.
MOOHJISE OCTaeTcst MPOGJEMATHYHBIM M0 ABYM OCHOBHBIM [PHUYy.
HaM. Bo-nepBuix, A/d TaKUX aBTOMOGHJEH HeT HaleXHbIX, Jle.
KAX H, TJ1aBHOE, JOCTATOYHO IHEPrOeMKUX 3/IeKTPOXUMHYECKHX ke
TOYHHMKOB TOKa. ¥ Ie/IbHAS MOLIHOCTb H SHEPFOEMKOCTh AKKYMY M.
TOPHLIX Garapedl U TON/IUBHBIX 3/IEMEHTOB IPUMEPHO HaA MOP S0k
nuxke, yeM copeMennbix JIBC. Bo-BTopeIX, MepeBo Bcero aBToMo-
GUIBHONO MapKa Ha MHTAHHE 3JEKTPOXUMUYECKUMH AKKYMYJST0-
paMi BbI3OBET PACXOJOBaHHE OTPOMHOIO KOJIHUECTBA S/1eKTPOIHEp-
THH Ha N0A3apAAKY aKKYMYJIATOPOB. B NpOMBIILUICHHO pa3BHTLIX
CTpaHaX CyMMapHas MOUTHOCTb aBTOMOGHJIBbHLIX jJBHTaTesell B He-

CKOJIKO Pa3 IPEBBIIIAeT MOUIHOCTb BeeX a/ieKTpocTanuuil. Kpome
TOTO, NMOJABJSIONAS YACTh 3/KTPOSHEPTHH BbIpAaGATHIBAETCS [PHi
CKHIaHUH HCKOMaeMBbIX TOIIUB, [03TOMY 35HeProsKO/JO0THUECKast:
npoGaema Obina OB nepeHeceHa H3 aBTOMOGHJ/IBHOH chepsl B coe-'
Py TemJOBLIX 3JEKTPOCTAHIMA. -

Paspa6oTka 1 npuMeHeHUe Jyist aBTOTPAHCIOPTA HOBBIX THIIOB
apuraresieil, HanpuMep BHELIHEIO CTOPaHUs (MAaPOBLie JBUTATeNH
u apuratend CTHDPJHHIA), [O3BOJISIOT JIOCTHYbL HU3KOTO yPOBHS
BPE/IHbIX BLIOPOCOB C NPOYKTAMH CTOPaHHUS U 0GECIIeUHTD Hepcrek-
THUBHbIE XKECTKHE HOPMBI [0 TOKCHYHOCTH. ONHAKO B 3TOM C/yyae
He peluaercst npoGieMa JeuIHTa TOMINBHLIX pecypcoB. [Ipaktu-
4eckoe MpHMeHeHHe HOBLIX CXeM JBUTaTe/ el i aBTOMOGHILHOTD
TPAaHCMOPTa CBA3AHO C pellieHHeM pAJa CAOKHBIX TeXHHYeCKHUX
npo6aeM, 0COGEHHO 3TO OTHOCHTCS K ABHraTeo Crup.iunra. Kpo-
Me TOTo, NepPecTPOHKa aBTOMOGH/IBbHOH NPOMBILIEHHOCTH [OTpe-
GoBana Obl KOJIOCCATBbHBIX KanutasnoBaoxkenuit. [TostoMy Bosmox-
HOCTb IIMPOKOTO BHEAPEHUS NOJOCHBIX ABHTATesefl OTONBHraeTcd
Ha JIOBOJILHO 3HAYHUTE/ILHOE BpeMH.

Peitensie  skosiorosHepreTHyeckoil  OpoGjaeMbl  Ha  4ABTOMO-
6U/bHOM TPAHCHOPTE MYTeM COBEPLIEHCTBOBAHUSI KOHCTPYKIMH
cywectBytouux JABC npenycmatprBaer npexie BCero CoBeplleH:
CTBOBaHHE paboyero mpomecca 1 cHcreM MUTaHHs 15 ofecrieyenus
MaKCUMaJIbHOH [OJHOTHI CTOPAHHS HA BCEX peXXUMAaxX paboThl pBH-
raresist, a TaKkXKe MpHMeHeHHe Pa3JHvHEIX YCTPOHCTB 1/ 06e3Bpe
JKUBaHUSA OTPaGOTABIIHX Ta30B MMyTeM HX JOKUTAHHSA, KATaJUTH"
4eckoH ¥ KHIKOCTHOM HeHlTpanusauud, duabtpanuu 1 1. 1. K cor
JKaJ/IeHHIo, TpUMeHeHNe 3THX J0BOJIbHO CJIOKHBIX H JOPOTOCTOS:
WX YCTPoHCTB Man03PPEKTHBHO U CBA3AHO €O 3HAUMTELHBIME §
sarpatamu. Tonbko B CIHA ofmue pacxonsl 0 CHUMKEHHIO TOKCHY
HocTH OTpaboTaBiNX ra3oB asromobuiei ¢ 1968 no 1974 r. cocra
BUJIH MPUMEPHO 3 MAPA. AOAJAPOB, a B Hepruoj ¢ 1975 nmo 19781
0KHJAJI0Ch HX yBesauueHne 1o 30 mapx. [67). Kpome rtoro, Bospa
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cTaeT CTOHMOCTb CAMHMX aBTOMOGHJIEH M X SKCHYyaTallfH. Drot
apupoCT Ha ONHH aBromoGuab 1973—1974 rr. cocraBH/ OKOJO
100 nosaapoB BToA. [IpuMerenne MPOTHBOTOKCHYHBIX yCTPOHCTB
pe3ko YXYALIHJIO PSJL BAXKHBIX SKCIJ1YaTaUHOHHbIX XapaKTepHCTHK
2BTOMOGH/IEH, TAKHX, KaK TOTIMBHAS SKOHOMHYHOCTD, AUHAMHKA
u Ap- .

[To MHEHHIO GOJIBIIMHCTBA yueHbix, B Gamxkafimue 26—30 net
OCHOBHOH CHJIOBOH YCTaHOBKOH Ha aBTOMOOHJIBHOM TPaHCHOpTE
OCTAHETCS MOPILHEBOH ABHIaTe b BHYTPEHHErO CTOPaHU A, MO3TOMY
B MOC/IENHHE TOAB! CTAN BOMPOC MOUCKA HOBbIX Gosiee 3h(PeKTHBHBIX
BUJIOB TOMJMBA B PaMKaX MNOTEHUHAJbHBIX SHEProCHPLEBHIX pe-
cypcoB. OnHUM H3 TaKHX BHIOB TONJUBA AN ABTOMOGUJILHOTO
TPAHCTIOPTA SABJISIETCS BOAOPOX.

[lepcrieKTHBHOCTb MPHMEHEHUsT BOLOPOJA JAf aBTOMOGI/IJIUbeIX
jBUraTe/ell onpesesfeTcs NPeXkae BCero ero 3KOJOTAYECKOH JH-
CTOTOl, HEOrPAHMUYEHHOCTBIO H BO30CHOBJSEMOCTBIO ChIPbEBbIX

. 3anacoB, HU3KHMH 3aTpaTaMd HA TPAHCHOPTHPOBKY 1, HAKOHeL,

NpEKpacHbIMH MOTODHEIMH CBOHCTBAMH, YTO OTKPHIBACT BOSMOXK-
HOCTD €ro LIHPOKOIO IPHMEHEHHUs B COBPEMEHHBIX ABHraTeNsX 0e3
KOpEHHOH UX MepecTPOHKH. .
OCHOBHBIM HEJIOCTATKOM aBTOMOGHJIBHBIX JABHIraTesieil ¢ HCK-
DOBBIM 3aKMraHueM (GeH3HHOBbIX, Ta30BbiX) IBJASAETCA HX HU3Kas
TONMBHAS IKOHOMHUHOCTH ¥ BBLICOKASi TOKCHYHOCTb OTpaboTaB-
mux raso. Makcumaapipil KI1JL coBpeMeHHbIX gBUraTesieil sTo-

O THMA HA DEXKHUME MAKCHMAJbHOTO MOMEHTA COCTaBJdAET OKOJO .

30 %, HO OTK/IOHEHHe OT ONTHMAJBHOTO PeXHMa, 0COGEHHO B OG-
JACTH YACTHYHBIX HATIPY30K, NPHBOAMT K DE3KOMYy CHHIKEHHIO
KIT[. TlockoabKy aBTOMOOHJbHBE JABHIartesai B YCAOBHAX TO-
pOAcKOfl SKCMIyaTaudMu B OCHOBHOM Dal0Tal0T Ha YaCTHYHBIX
Harpyskax, ux cpexuuit K[ ne npespunaer 10—12 %. IIpu-
MeHeHHe BOJIOPOJA B KauecTBe KaK OCHOBHOTO, T&K M JOMOJIHH-
TeJLHOTO TONJAWBA JUIsA 3THX JIBATaTeJed MO3BOJUT MOLHATH
UX TONJMBHYXO SKOHOMHYHOCTb Ha UACTHYHBIX HAarpy3kax Ha
30—40 % 3a cuer paGoTel Ha OelHHIX CMeCHX IPH KayeCTBEHHOM
peryiupopanui MOUIHOCTH, 4 TaKXke pe3KO CHH3HTb YPOBEHD
TOKCHYHOCTH OTPabOTaBILHX ra30B.

[Ipo6nema ucrosb30BaHHSA BOJOPOJA B Ka4yeCcTBe TONINBA A/
aBTOMOGH/IBbHBIX ABUTaTeneH ABJIseTCst KOMIIeKcHOH. OHa BKJIO-
4aeT 10BO/IbHO OGWHPHBIA KPYT BOMPOCOB: M3YYeHHE BO3MOXKHO-
CTH MepeBojJa Ha BOLOPOJ COBPEMEHHBIX GEH3HHOBELIX JBHTraTeseH;
uCCenoBanue ocobennoctell pabodero Nponecca sTUX JIBHraTe/1eH
NP paGoTe Ha BOLOPOJE; OMPEJe/ieHHe ONTHMAMBbHBIX CroCOGOB
Perynuposanust paGoyero npouecca, 06ecneynBaOIIHX MHHHMA/b-
HY10 TORCHUHOCTb OTPAGOTABIINX Ta30B M MaKCHMAJ/IbH Y10 TOMN/HB-
HYI0 5KOHOMMYHOCTb; Pa3paboTKy CHCTEM MHTAHHUS H 5(peK THBHBIX
CHocofoB XpaHeHMs BOJOPOAA Ha GOPTy aBTOMOCH/sA, a Takke
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PELICHUE pSNA CAMOCTOSTENBHEIX BONIPOCOB, IPAMO He CBSI3aHHLy
C aBTOMOGHIIeM, HO §€3 y4eTa KOTOPEIX npoGieMa HeoCylleCTB My
I10 Mpesx e BCero N0CTATOUHO HH3KAS CTOHMOCT 1OJTyYeHH s BOg.
bofia, ero TpaHCOpTHPOBKA U XpaneHHe, paspaboTKa 3a1paBoy.
HbIX CTAHUMA U pAx APYrUx BOIIPOCOB.

Huskas nnorroers Bonopona kak B HHUJKOM, TaK H B ra3000pas.
HOM COCTOSIHMH CO3/12€T PAL TPYAHOCTEH, CBA3AHHBIX C XpaHeHHey
BOLOpOAa Ha GOpTYy aBTOMOGH/IA. B CBA3K ¢ 5TUM ocofoe MeCTo
npobJsiemMe UCHOIb30BAHUS BOAOPOJA 1J151 aBTOMOOUJIBbHBIX NBUTa-

. TeJIelf 3aHMMAIOT BOMPOCH PA3PaBOTKH KOMIAKTHLX U GesonacHmx
€roco6oB ero xpaneHus Ha 6opTy aBTomMoGHIs. HauGomee nepcrex-
TABHbIM HEOOXOUMO CUHTATH crocos XpAHEHHS BOAOPOAA B TUApH-
Aax merannos. MaBecTno, 4to B exuHuNe 06beMa MHOMHX THApY-
AOB COAEPIKUTCA BOAOPOAA G0JIbIie, YeM B TOM 3Ke 0GbeMe KHJKOTQ
Bosopoaa. Hanpumep, LaNi,H, aKkymyaupyer npu 0,4 MIla
CTOJIBKO K€ BOJIOPO/d, CKOJILKO €TI0 MOT/O Gbi XpanuTbCs B HKBH-
BAJICHTHOM 10 0ObeMy Gaione npu gasaenun 100 MITa. pu
XOPOIHX 06BEMHBIX MOKa3aTensx THAPUAOB UX MACCOBbIE Xapak-

- TEPUCTHKH €llle He MOI'YT HOJAHOCTHIO YIOBJIETBOPATL TpeGoBaHus
aBTOMOGHJIBHOIO TPAHCIOPTA, TAK KAK OCHOBHLE TUAPAALL cOpl-
pywor ne Gonee 0,02 MaccoBbix moseit Bofoposa. B nepcnertuse
HAMEYAeTCA [10/1y4eHHE THAPHAOB ¢ COPOLHMOHHON CMOCOGHOCTLIO
Jo 0,06—0,08 MaccoBbix JoJeH,

[Ipuvenenne Bogoposa B kauectse MOTOPHOIO TOMJMBA /15 aB-
TOMOOWJIBHBIX IBUTATENe} B SHAYHTEbHOM Mepe OnpesensieTcs Bos-
MOXKHOCTDIO €r0 NO1YYEHHS B GOMBIINX KOMHNIECTBAX pH 3aTparax
Ha CAMHULY SHEPIUH, COMOCTABUMBIX C 3aTPATAMH, UMEIOIUMY Me-
CTO NPH MONYYEHHH COBPEMEHHBIX BBICOKOOKTAHOBHIX GEH3UHOB.
B s10oM nanpasnenwy B Gonpmmnerne BLICOKOPA3BHUTHIX CTPAH Be-
AYTCA HHTCHCUBHbBIE TOMCKH BHICOKOIM(EKTUBHHX crocoGon no.1y-
UCHUA BOAOpoja. Damxafimefi MPOMBIIJIEHHOH —HepcneKTHEol
[POUSBOACTBA BOJOPOAA GyeT ero mosyyenue OyTeM rasuduxanum
yraeit. OGbACHSETCs 3T0 TeM, uTo 3anach yr/edl A0CTaTOYHO Besu-
KH 1 HX HCNO/JB30BAHNE NIyTeM ra3uUKANNH HAKGO/Iee eecoo-
PasHo KaK ¢ 5KOHOMHYECKOH, TaK U ¢ SKONOrHYECKOH ToueK 3pe-
nust. HauGonee pacnpocrpanennbiy METOIOM rasuduxaiuu yr.ef
ABIACTCA npouece JIypri — rasudukanns nox aapsenueM p ora-
LHOHADHOM C/I0€ HA MAaPOKHUCIOPOLHOM AyThbe, [Mepcrnektupinm
TAKKe MPEACTABIsETCH Croco6 noMyyeHust BOIOPOJA U3 BOJLL B
TEPMOXUMUUECKHX 3AMKHYTHIX HHUK/IAX C HCHONBL30BAHHEM HH3-
KOMOTCHIMAILHONO Temsla AfepHbIX PEAaKTOpOB. BamHoe mectTO
B MOMyUEHHH BOLOPOAA OTBOAUTCS 3J1€KTPOSH3Y BOHI nyTeMm Hc-
NOJIb30BAHUST H3OLITOUHON MOIIHOCTH 3JIEKTPOCTAHIHUH B repHoIb!
HX MHMHMMa/NbHOK 3arpysku. Takoe KOMGHHHPOBAHUE 3JeKTpO-
SHEPIeTHKH C CHCTeMOH NPOU3BOACTBA U AKKyMyJNUpPOBaHus BOJO-
POM&  NO3BOJIUT HCMOJIbB30BATb BIGKTPOCTAHNAR B SKOHOMHUHOM

8 '"‘!‘l'l'..'!il.'.'!rd!’l.'.;.

cueTHOM 6a30BOM pexHMe H 00eCIeYHT MoNyyeHHe OTHOCHTEND-
a
[EBOTO BOAOPOJA. . -
w0 éeﬂaqaﬂa 70-x rr. B Hamefi crpane, CIIA, Hnomgeuﬂgigig;g
KCH -iC-
aH MpOBOJATCS KOMILIE
BICOKOP@3BHTHIX CTP :
FMX}J?)BaTeJHI;)CKHe pa6oThl 10 HCNONbL3VBAHHMIO BOAOPOJA B Ka;:c;i ¢
oflﬁmsa IS TEMJIOBHX JABHraresefl u mpexje Bcero — IfHIJ.Hm/I-
zgmoﬁl/mbeIX. K nacrosmemy Bpeme}m6yCTbalHoorxj)n(;}:)e;mnc;[)I S
HJIbH
JKHOCTb MepeBojid aBTOMO
. Hec ol peanu3alud 3TOro
: a TO, YTO MpPaKTHYECKOH p
opoA. HeemoTpsi H , N
f{(;ﬁp%memﬂ NPensTCTByeT NOJIHOCTHIO OTcyTCTBy}OOéleaai{:T 1}14:?;20-
MaJIUCTOB B
0 MHEHHIO BEAyLIHX CIIeIl
D o orepr i BCJIEACTBHE MOYTH MOJ-
i OJHbIA MPUBOJ
HOH 3HepTeTHKH, BOJOP mox-
Hgf‘LO OTCYTCTBUS TOKCH‘IHbI)I(< %eﬁlecm B mpa6<}>g:gmlxgé E)ris%(go rSrI.
JIe€ BLICOKOT'O JABUrartens y
i o Tpaucnopra. [Tosran-
eHeHHe JJIs TOPOACKOTO TP
O Ao A nedTAHbIX TON/IHB
f JyaTaudy Ha cMec
{i BBOJ CMeINAHHOH 3Kcn I
gbxxaouopoz{owi [MO3BOJIUT 3HAUNTEIBHO 00JeryuTh B OyAyleM Tep

X0/1 Ha YUCTOBOLOPOANLIA MPUBOAL.




Taasa nepsas

MOTOPHBIE CBO¥CTBA BOJOPOIA
W NPEJANOCHIJIKY ETO HCNMOJIb30BAHUS
B KAYECTBE TOMJIMBA IJis 1BC

Hpes ucnoavsosanus BOIOpPONa B KauecTBe TOMJIHBa
Anst nopuneBsix JIBC ne nosa. B konne 20-x, navasne 30-x rr. Te-
KYWero croietust B 'epmanuy 1 Aurauu Guiny navaty paspator-
KW BONOPOAHBIX MapuleBLIX mBHUraTestell jJis a3poCcTaToB H noj-
BOZHBHIX J10I0K. OHAKO B CBA3H C TeXHUYECKHMU TPYAHOCTSIMH 110
opranusaunu pabodero mpouecca, 06yCAOBJICHHBIMH MOTODHBIMH
" CBOHICTBAMHU BOJOPO/A, 4 TaKKe B CBA3Y ¢ OTCYTCTBHEM 3thheKTHB-
HBIX H 6e30MacHHIX CrocoGoB ero AKKyMy/IUPOBAHUS 5TH PabOTH
OblIH [P HOCTAHOBJICHH.
B navane 70-x rr, BCJencTBHe o6oCTpenus 3HEPTO3KOJOIUYe-
CKO# CHTYalUH BO3BpAT K BONOPONY KaK TOMJHBY, 3KOJOrUYECKH

HHCTOMY M HMEIOLeMY HeOrPaHHUEHHYIO ChIPbeBYIO Gasy, BroJne
olpaBJiaH.

1. MOTOPHBIE CBOMCTBA BGIOPOA

Ipurognocts moGoro Buga Tommisa IS TPaHCIIOpT-
ubix [IBC onpepensiercs ero MOTOPHBIMH cBOHCTBaMH. Bonopog
KaK MOTOpHOE TOMIHBO  06/1a/1aeT psiioM 0coBeHHoCTell, OT/IHua-
fOIIUX €ro 0T APYrux BUAOB TomuBa. [IpuMeneHue BOAOPOJA Mo-
SBOJACT NO-HOBOMY NOJOUTH K OpraHM3auun padoyero npouecca
ABC, cymecrsenno yayamuts ux TONTUBHYIO 9KOHOMHUYHOCTD H
CHHUSUTD KOTHYECTBO BPEAHBIX BHGPOCOB ¢ OTPAGOTABUINMY FA3aMHU.

Bogopon ssaserca omunv ws mauGosee 3HEProeMKHX Tol-
AUB, €T0 HUSIIAs TENJOTBOPHAA CHOCOGHOCTb NOYTH B TpY pasa
BbILlIe, YeM HedTSAHBIX MOTOPHBIX TOMAUB, W cOCTaBJsieT 120 X
X 10° xklx/kr. Onnako BBHAY Masioro CTEXHOMETPHUECKOTO CO
OTHOWIEHU S BOJOPOA — BO3AYX (I CXRuranus | mons BOJIOpOJ@
TpebyeTca 2,38 modelt BO3AyXa, B TO BpeMa Kak 1vis | mosrs Hedrs-
HLIX MOTOPHHIX TOUAHB OKOJO 50 MOJeH) W HU3KON MJIOTHOCTH

' BOJOPOJA  TENIOTBOPHOCTD BONOPCAOBOSAYIIHON cMecH  cTe-
XHOMETPHYECKOrO cOcTaBa GyaeT HilXe, dem TOM/IHBOBO3AYILIHBIX
cMecell TPaiHIUOHHBIX TOMHB, YT0 [OBICYCT 33 OGO CHIUJKEHHE

MOILHOCTH [NOPLIHEROro ABHTATENS NMpH fepeBoje ero Ha BOJOPOM.

CpaBHHTE/ILHYIO ONEHKY YHeJbHOH MOIIHOCTH Bomg)o%ﬂogz

uraTesisi MOXKHO [POBECTH M0 3HeproeMKOCTH 3apsiia. B ofmy :
1B yae JUTPOBYIO MOIHOCTb ABHIaTeNs 4epe3 SHeProeMKOCTh 3a
E;S;/Ia MOKHO BHIPA3HTDb CJeNYIOMHM 06pasoM:

N
—Vze— ~ Hsapngnx\’eﬂoM ’

8
rne Hsap — yHeJbHAs 3HEProeMKOCTb 3apsja, kJx/ 18,

Jlns moBoro ABUraTesqs BHYTPEHHEIO Cropanus sgeproexg
KOCTb 3apf4a, T. €. TeMIOTBOPHOCTb TOM/IHBOBO3AYLWHOH cn’aecow;
noCTynawliell B LUIHHAP ABHIATe s HIH PUTOTOBIEHHO! B CaM
puaungpe, 6yneT OnpenenaThcs BHParkeHHeM

g1
=H
Hsap u Vu )
rie H, — HU3WAs TemIOTBOPHAst CHOCOGHOCT TOMNBA, KILXK/T;
g, — Iumxﬂosoﬁ pacxol TonmuBa, r/uuka; V, — o6beM HHUAHHL
T
pa, A - OM JBHrarese

[Ipn BHemmneM cMeceoGpasoBaHWu B BOLOPOAH ’
SHAYUTEAbHAS YACTb 00bema HUIHHIPA 3al0JHSeTCs B60110p()11(; a:
4TO CHUKAET SHEPIOEMKOCTb 3apA1a, NOSTOMY Lelecoo pasHo
[HCATh NpeAbnyliee BHPaXKeHHe B CAEAYIOlleM BUJE:

Vipr
Hsop = By T

PasjenuB uucauTe b W 3HAMeHaTeb Ha Lo — TeopeT:t;eéc::
HeoGxXonMoe KOJMHYECTBO BO3AYyXa IJIs CrOPanus efUHUL
Ma TOMIuBa, MOAYYUM

kp
Hsap= Hu a_[_Tk ’

rie k — gosduIHeHT, yINTHBAIOWHA 00BEMHOE OTHOIIEHHE ’;zoi
JUBO — BO3JyX B CMECH CTEXHOMETPUUECKOTO COCT_a—Bell/, h
=V, /Ly, o — ro3phunHeHT U3ObITKA BO3NyXa, @ = ros [Lo

Tlonyuennoe BHpaxenue MOXKeT OHTDH HCMO/IB30BAHO U JU1st i
SUHOBOrO gBMraTeJs MPH YCIAOBHH, yTo GeH3uH MOCTynaer B IT
JIHH, B r1aposoil dase. 5

I%F;)n;r %J}I{I;/Xfr%eﬂﬂeig cmecé?ﬁpasosaﬂuu ¢ r1oadeit TONIHBA B ;};{)é)ﬂ
liecce cxxatis pabouuii o6beM HHAMHAPA B KOHIIE BIIYCKa Sdn:bl o
TONBKO BO3NYyXOM, 05TOMYy KOS(GdUIHEHT R B 3HameHartese BHD
EHNs 1151 SHepPrOEMKOCTH 3apsja 6yﬂeuT OTCYTCTBOBATD. ,

CpaBHuTe bHEE 3HAYEHUS YEIBHOI 5HEProeMKOCTH 3ap AL
Al OeH3HHOBOTO U BOAOPOJHOTO ABUrATesell M XapaKTEPUCTHKH
Tonsiue npepcerapieny s Taba. 1. [IpnBeseHHbie JaHHBe MOKA3HBA-
101, uT0 B BOJOPOAHOM ABUTATEE OOBEMHOE OTHOUICHYE TOMIUBO —
BOsnyx B crexwomeTpuueckoil cmecu cocrapaser 0,42, B TO Bpe
Ml Kak B GenauHOBOM jBUratese — Bcero aumb 0,02. Boicokas

] ’ "
8 r“'1\,':'..'!;4#}‘!41.:.1L: 9



Ta6anunma 1. JHeproemKocTb 3apana MNOPIIHEROro ABHraTeNs Ma Genanyyonopone

Haap' wJK/oM3, TipU O, PaBHOM
TonJuBo H,, xIx/r Ly m3/mo Hn‘?/'l‘;ﬁf'rb, " CMeCBe::HiM T— 1 l 1.2 | 1,5 2,0 2,5 l 3,0 l 40 | 50
Bensmun 44,0 50,06 4,37 0,020 Brermee § 3,770 3,44 , 3,16 | 2,63 — — ‘ —_ ‘ — _
2,98 2,80 | 2,36 1,87 1,55 1,32 1,02 0,83
Bozopon 120 - 2,38 0,09 0,42 Bgryx%:;:&‘ iég 1o | 378 | 302 | 227 |8t | 51 |113] 09

‘o6beMHas JO/IS1 BOAOPOAA B TOIJIMBOBO3/YLIHON cMecH OpH BHer-
HeM CMeceoOpa3oBaHHH NPUBOAUT K 3HAUNTENBHOMY CHHIKEHLI0
'9HEPTOEMKOCTH 3apsja, HECMOTpPS Ha OuYeHb BBICOKYIO TEIIOTBOp-
HYI0 CHOCOBHOCTH BOAOPOAA.

[Ipu cTexnoMeTpHUECKOM COCTABE CMeCH 3HeprOeMKOCTb 3apaa
BOJIOPOJHOrO ABHIatTess ¢ BHEHUM cMeceoGpasoBanueM Ha 15 %
HnKe, yem OeHsnHOBOro Apurarens. IIpyu BHyTpeHHeM cMeceofpa-
30BaHHH, Ha060POT, SHEPTOEMKOCTH 3aPsiia BOLOPOAHOTO ABHIaTe:

JsiHa 12 % Bhie, 4TO 103BoJsIET JOCTUYD AOBOJIBHO BHICOKHX 3H4-
yeHUl cpenHero adxpexTHBHOrO AasgeHus (no 0,85 MIla). Oxuaxo
Ha OCHOBAHHMH UMENOIMXCH NAHHHIX elle HeMb3d CHeaaTb BHIBOJ
O BO3MOXKHOM MaKCHMAa/JbHOH JIUTPOBOH MOIIHOCTH BOAOPOAHOIO
asuratensi. Ee BeqMuMHA B 3HAYHTENBHON CTeneHH GyjaeT 3aBHceTh
OT BO3MOXKHOCTH HCIOJIb30BAHHS OOJIACTH CTEXHOMETPUUECKOro
COCTaBa CMecedl B CBA3U CO CKJIOHHOCTBIO K CAMOBOCIHJIaMeHeHHI0
Ha BIYCKe, CKJIOHHOCTBIO K JeTOHALUH U BHICOKOH 3MHCCHEH OKCH-
JoB a3ora. [lostomy cocTaB BONOPOAOBO3AYILHOL cMecH HA NOJHOM
MOIIHOCTH MOXKeT OHITb OrpaHudeH KO3pUIHUEHTOM H3BHITKA BO3-
ayxa o = 1,5,

Ta6auuna 2. Moropusie cROiiCTBA BojOpoRa ¥ GeHsuua

CgoileTso Bogopog, Benaun
Sueprua BocIiaMeseHns, MIX 0,02
Pacctosnye raiienusd, cm 0,06
Temmepatypa Bocniamerenus, °C 630
[penensl BocmIaMeHenus, % (mo 06beMy) 4,7—74,2
Kostoduuuent nudpysun, cm2/c 0,63
CrOpocTe  paClpoCTpaHeHHs IIIdMeHH, CM/C ~270
Husinasa TemoTBopHas CnocoGHOCTb, KK /KT 120. 103
CrexHOMETpHUECKOE KOJIHYECTBO BO3LYX4
Ha | Kr TonIMBa, KI/KT - 34,2
TensoTBOpHOCTD TOpioYell cMeck apy o = I:
B CMECH C BO3ayxoM, K/ XK/M . 3180
B CMeCH C KHCJIopoIoM, KJLx/Er 1,34.10%
Temnepatypa Kunemus, °C —252,61
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Bouibllioe BaAMsNMe Ha pabounil mpouecc ABHrare/si OKasbiBa-
1T cBOficTBa TOTJHBa (1ab.1. 2), onpese/siollle KauecTBo cmMece-
o6pasosannsi. [1pu HCno/Ib30BAHUHA BOAOPOJA B KAUECTBE T061'IJIPIBa
aast JIBC moryT ApHUMEHSITbCS HECKOJIBbKO crocofoB cMeceo6paso-
panusl; A5 ABUraTesieil ¢ 3aXKHMraHueM OT HUCKPhl — BHEIIHee H
pHyTpenHee (M0jaya BOJOpOAA KaK B TpoOLecce Bnyckd, Tak H
Ha JIMHWA CKaTHsA), AJMs JBUratesedl ¢ caMoBOCIJaMeHeHHeM —
BHElIHee ¥ BHyTPeHHee (Iojaya BOIOPOJA Ha JIMHHH CIKATHS 1 3a-
HIaHHe MyTeM BIPBICKA 3aNabHOH J03bl KUAKOrO yrJeBOAOPOA-
HOT'O TOMJIMBA, 4 TAKIKE 110/iaua BOJOPO/a B KOHILE TAKTA CHKATH A 110
onpelieleHHOMY 3aKOHY COBMECTHO C 3aMasbHOM J030H KHAKOrO
yIJIeBONOPOAHOIO TOIUIABA); AJS Fa30BbIX Typ6UH — BHYTpeHHee
C HeNpepbiBHOH NMojaveil BOAOPOLA B 30HY IOpEHHA.

B ciyuae BHeIIHero cveceo0pasoBanus CTENEHb FOMOIEHHOCTY
CMecH orpesiessieTcs TaKHMY CBOCTBAME TOTIIABA, KaK TeMnepary-
pa Kurenns u Autdysnonnas cnocobroctb. Bonopos B 31OM OT-
HOWlEHUW wWMeeT IPEKpacHble CBOWCTBA: TeMNeparypa KHIEHH:
—953 °C, yro B MOOBLIX YCJOBHAX paloThl IBHraTess ACKMOUaeT
Ha/Iyape i AKOH ha3el BOAOPOAA B CMeCH; KOS(QMUIHEHT guddysun
BOAOPOJA B BO3AyXe IPH HOPMAJIbHBIX YCIOBHAX COCTABJALT
0,63 cm2/c, uTo B BOCeMb pa3 MpeBbiliaeT KoadduuHeHT Anddysun
YI/IeBOAOPOHBIX TOIJIMB B BO3AYXE.

YKa3aHmbe cBOFCTBA BOIOPOJA ofecnednBaioT GopMHpOBAHUE
BEICOKOFOMOTEHHOH CMecH H HCKJ0YaiT 00pasoBaHue KHIKOH
IJIeHKX Ha [0BepXHOCTAX BIYCKHOIO TpaKTa BCJAEACTBHE Nepeox-
JaXeHns cMecH B TIpoliecce CMeceo0pasoBaHus U ee pacc/IoeHHs
N0j jeficTBMEeM yCKOpeHHil B H3rHOax BIYCKHOTO TpPaKTa | MyJb-
Cauuii rotoka Ha BHYCKe. .

[Ipu BHyTpennem cMeceofpasoBanuu ¢ nojaded TONJHBA Ha
NHHUK c3KaTHs TPeOOBaHUsA K TOMJIMBAM N0 CKOPOCTH GopMUpPOBA-
HUSA roMorenHolM cMecH GoJiee KecTKHe, [MOCKOJbKY Bpems, OTBO-
AHMOe Ha cMeceo0pasoBaHue, B ITOM C/lyuae B HeCKOJIBKO pas Melib-
e, yem npu BHelHeM cMeceoGPa3OBaHUM. ¥ Ka3aHHble CBOHCTBA
BOZOpoNa ya0B/ETBOPSIOT 3TUM TpeGOBaHMAM Jyvile JioGoro H3
. YlleBogmopoaublx TOMIWB, KAK XKHAKHX, TaK U rasoofpasHbiX.
0lie.r'u
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Kectkue TpeGoBanns, NPeabABISEMbIE K TOMIHBAM 110 Gopmpy-
POBAHHIO TOMOIeHHOl CMeCH, OTMafaloT NMpH BHYTPEHHEM CMece.
00pasoBanuyu ¢ nogadell TOMIMBA B KOHIE CKATHS, TAK KaK OHo
Cropaer o Mepe NOAaYH B LHAUHADP. B 10 ke Bpems Tonauso pomx.
HO 06/127aTh COCOGHOCTBIO 33 OUeHb KOPOTKUI POMEKYTOK Bpe-
MEHH (mpumepHo 1 Mc) 06pasoBaTh roOpOUYIO cMech. Bonopoy,
06n1a1ast BLICOKOH CKOPOCTBIO IU(dY3HH, B 5TOM OTHOIEHHH npey.
cTapsisier coGofl mpexpacnoe Tonanso. OHAKO, TaK KAK AaHHb
€r10co6 cMeceoBpa3oBaHUs MOKET OHTb peaTH30BaH B COUCTAHMR
C NPHHYAUTR/IbHLIM 3aXKHIAHHEM, MOT'YT BOSHHKHYTb OMpeiesiel-
HBE TPYAHOCTH B YeTKOM COIJIACOBAHHH MOMEHTA 3aKHIaHug
H MOMenTa mogaud Bogopoxa. KpoMe Toro, MoryT umeTb Mecrg
onpenesieHHble MpoG/eMbl, CBA3aHHHIE C ANMapaTypoll BHphCKa
BOAOPOAA MO BBICOKUM AaBjeHHEeM BCIeACTBHE ero HU3KOH Mjlof-
HOCTH H CIKHMaeMOCTH.

B rasorypGuHHBIX ABUraTensix u3-3a GOMBIIOrO pacxoga Ton-
JIUBA CrOPaHHE BOAOPOAA JOJKHO MPOHUCXOAMTH HENPephLIBHO B
JIIOCBIX YCJOBUSAX, MPHYEM C MPEABAPHTE/IbRO CMEIIAHHBIMHU [11aMe-
Hamu. [Ipu npumeneHuu Bogopoaa, HMEIOMIEr0 3HAYUTEILHO 6O,
mIy1o AU y3HOHHYIO CIOCOOHOCTD, TAK ke, KAK U MPH HCIOJb30-
BaHHH YI€BOAOPOJHBIX TOMTHB, 11e1€COOCDPA3HbIM SB/IRETCS BHYT
pennee cmeceo0pasoBaHue, KOTOpoe OCecnedyuBaer GHCTPYIO H
BBICOKYIO FOMOIEHH3aII IO CMeCH B 30He CrOpaHus.

OcoGennoctn paGovero npouecca asurareseii, paBoTalOMuX Ha
BOAOPOJE, ONpeaeAOTCS FIaBHbIM 06pa30M CBORCTBAMH BOZOPOI0-
BO3JyLIHOI CMeCH, a HMEHHO: npeae’aMH BOCHJIaMeHeHUs], TeMe-
paTypoil W 3Hepruell BOCMJIAMEHEHHS, CKOPOCTBIO PaclpoCTpaHe-
HHAst QPOHTA MIaMEHH, PAcCTOsiHMeM FallleHHs njaMeHH. Bee 3rd
CBOMCTBA y BOAOPOAA ha MOPAAOK JYUIIE, YeM y YIIeBOAOPOAHBIX
TonUB (Taba. 2).

Mpenenbr Bocnamenenus. [Ipesenn H3MEHEHHs COCTABOB TOM-
JIUBOBO3AYLIHBIX CMeCeH, NPH KOTOPbIX BO3MOKHO HX BOC/iaMeHe-
HHC W CrOpaHue, HA3bIBAIOT MpenesiaMH BOCIIJIAMEHEHHS H OreHH-
BaIOT /OO B OGBEMHBIX AOMAX COAEPIKAHHS TOMAWBA B CMeCH,
Ju6o KoshuuuentoM nabtka Bosayxa. [Tpeedsi BOCIIAMeHE-
HHS ONPeAensIoTesl SKCNEPUMEHTAaNbHO U HX 3HAYCHHN 3aBHCAT
OT METOAA ONpeje/eH st H YCJI0OBUI SKCIEPHMEHTA.

Obbemuast 10151 HUMKHEr0 mpejena BOJOPOIOBO3AYLIHON CMe-
CH MpH HODMAJBHBIX YCJIOBUAX cocTaBaser 0,04—0,1, Bepxuero —
0,7-—0,8 [22]), ans Geusuna COOTBeTCTBeHHO — (0,014—0,024 H
0,04—0,08 [72], ans merana — 0,05—0,06 u 0,127—0,150 [22).
IIpn nepecyere oGbeMubix oJefl Ha KOSDPHIMEHT HIGBITKA BO3LY-
Xa MONyqaroTCs cleAyiomye npefess BOCMAAMEHEHHS: A5 BOJO
poaa a = 0,15 =+ 10; ans Gensuna o = 0,27 = 1,7: ans merand
o = 0,60 + 2,0. C noBbiuieHnem TeMneparypsl (pHc. 1) npeneab!
BOCIUIAMCHEHHA PaCLINPSIOTCs B 0fe CTOPOHBI, B TO JKe BpeMst BO3”
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pacTanie JaBJerHs npaKTHYecKH He OKaspiBaeT HA HHX BJIHMAHHSA
[22](-: TOUKH 3DEBHS MOTOPHHIX CBOHCTB TONIHBA HaI/IﬁoJIbUI.I{I;I;
(HTEpEC NPEICTAB/SET HIKHUI npenel BocnﬂaMgifeHHﬂ,ﬂTirémw
o MO3BOJISIET OLERHTD CTerneHb S(PHEKTHBHOrO O umem;I 7 Tona
OBO3AYLINOM CMECH U Ompejensier cnocob perynuposa};ﬂ Ixineso-
resi. [l BOJOPOA OH B HECKO/IBKO pa3 BhILIE, YeM I g]MO}KHO
JOPOAHBIX TOIHB. Jlaske npH HH3KHX TeMIEpaTypuX BO NOIKHO
KAUECTBEHHOE PEryHpOBanie MOUHOCTH ABUraTE/s, YTO MO

eT IOAYYHTH BHICOKYIO TOMIHB-

t,°C
HY10 SKOHOMHYHOCTD [10 CpaBHE- s /
o ¢ GEH3UHOBLIM ABUIATENEM 540 A
B LIMPOKOM AHanasoHe Harpy- ///
20K H 44CTOT BpalleHHs. 520 . y
| =7
400 5 i 500 //
300 — il
NI w0 AL
200 A L . / /
100 i '. 1 4 460 ///3/
~ | Z /4./ .
00,/ 02 04061 2 4 610 440

20 40 M, Yo 0566'”5{)

3 5 a o

Puc. 2. TemnepaTypa BOCIJIaMEHEHHSA
Bogopona 1o Ilpertpy:

{1 — Bogopoa, u cmech O, + CO, X
X (0,1 CO, = 0,217 0,79); 2 — BOAOPOA
H cmech O, + Ar (O,: Ar = 0,21 §0,79);
8 — BOAOpPOA -+ BO3AYX; 4 -— BOAOPOA +
4 cmecr O, + N, (Op: N; 141).

15 03
Puc. 1. 3aBHCHMOCTb MeXJ1y TemIle-
paTypoii M NpENeoM BoCIJIAMEHEHHS

BOZOpONA B BO3AYXE!
| — BepXHHR npeRes; 2 — HHXKHHA Ope-
aen,

TemnepaTypa Bocnaamenenus. [lox Temrepatypoit BOCnIaM:-
HeHUs TOHHMAIOT TeMrepatypy, MpH KOTOPOH CMecChb rocje orp:
leleHHOro BO3ACHCTBHS BOCM/AaMEHSETCsT M MPOJOJKAET ropeTh
Hau6onee Tounpie gamnmme 0o TeMnepaTypaM BOCH/IaMeHEHHs
BOJOPOOBO3AYIHEIX cMecefi MoxHo Haiitn y B. Hocra [22].

3Hauenust TeMreparyp BOCMIaMeHeHHst Al BOJAOPOAOBO3AYLI-
HOH cMecH BO/TH3H CTEXHOMETPHUECKOIO COCTABA KOJIEGIIOTCH B LIH-
POKHX mpegenax B 3aBHCHMOCTH OT METOAA M yCNOBHI HCCIEN0BA-
HHg, Kak Buauo U3 taba. 3, MAaKCUMaabHOE OTKJIOHEHYE pe3yIbTa-
T08B mpesuimaer 500 °C, mosTOMy yKasarbh Mpeaesbl TeMiepatyp
BOCM1aMenenusA, COOTBETCTBYIOUIHE YCJAOBHSIM BOCIJIAMEHEHHUS B

BC, Becbma Tpyamo. HamGosmee GrH3KMMH, BEPOATHO, ceRyeT
CYNTATL TemmepaTypl, noayuernbie Jduxconom u  Kpodrom no
Merony aguabaTudeckoro cxkatds. OHH nNOKa3asi, 9T0 ¢ yMeHbllle-
HHeM KouuenTtpanuu BoZOpoAa B BO3jyXe TemIleparypa BOCIJIA

13




e B P

MEHeHHS TNOHHMKAETCA. DTO e NOATBEPKAALTCH H pesysibTaramy
Heenenosanuit [lperrpa [22] (pue. 2). .~ -

Onpenesnentoe Baustne na TeMIEePaTypy BOCIIAMEHeHHS Bog.
POROBOSIYIIHOM CMecH OKA3HIBaeT JABJIEHHe, IPH KOTOPOM OHa fg.
XOIUTCH. 3aBHCHMOCTD TeMIIEPATY Pl BOCIIAMEHEHHS OT JaBleHug
(puc. 3), nonyuennas JIukconom no METOJy CMeLLeHHs HpelBapy.
TEJIBHO TOJOTPETHIX 1a30B B KOHUEHTPHUECKHX TPYOKAX, MoKagyy.

Ta6aunga 3. Temnepatypa rocmamenenns BOJ0POZI0BO3AYMIHOHA CcMecH [22]

061 -1 T a
aouep Asop na H, 5 ub | Bocnatun Mpivenanme
cH, Y% sus, °C
1 3Mux 28,5 609 -
2 | Manaap u Jle-lla-
Telbe 28,5 550 —_
2 Tapdanean n Jle- O61em cocyna
Dot 285 590 350 cm?
2 Taddaneas n Jle-
Dot 28,5 625 O61peM cocyna 9 cn?
2 |IHperrp. 29,7 467 O61BeM cocygos
24 u 1000 cm3
3 | Huxcon u Ypopre 28,5 571 —
3 Tusap Her caeg, 410 —
4 Xoabm S 470 —
4 Jukcon » » 630 Bpema mugykmuu
D¢
4a | Baox 30 608 Cyxas cMech
4a | bBiaox 30 613 BiaxHa® cmech
5a |Toabnman Her caen. 580—590 —
6 Max Issug 29 700 — b
6 Yaiir u [paiic .7 715—850 —
7 Cunbpep 20 930 Huavetp wapuka
0,2 cm
7 | Cuibgep Her cBeg, 800 HuameTp wapuka
0,5 cm

BACT, 910 NPH CHUXEHHH JaBjeHus Huxke 0,1 MIIa TeMneparypa
BOCIIAMEHCH ST PE3KO Majaer, a upu JaBiedun Huxke 0,01 MIla
BOCIIAMEHeHHE BOOOMIE OKA3LIBAETCS HEBO3MOMKHDIM.

Bosbiue neproaw unaykmuu, noJyseHHble [INKCOHOM, Mo MHe-
Huio B. Hocra, onpenensiores ge cTobKO XHMHYECKHMI nponecca-
MH, CKOJLKO KauecTBOM cMeceoOpasoBanus. [loArBepiemue
STOMY MOTYT CAYKUTb Aannuble [IpeTtpa ' psna mpyrux aBTOpOB,
KOTOPLIE TNPH BeCbMa TUIATe/IBHBIX UCC/IENOBAHUSAX BOLOPOIOBO3-
AYLIHBIX CMECeHl He CMOIVIH OGHApYKHTh 3aMETHBIX NePHOIOB UH-
JAYKIHH,

Ha ocuoBanunu asanusa, uposeaennoro BBILIE, TOYHO YCTAHO-
BUTb TEMIEPATYpPy BOCM/AMEHEHHS BOJOPOJOBOSAYIIHbIX CMecel
HE [IPEACTAB/IAETCs BOSMOKHBIM, HO MOMHO OLIGHHTb l1pefies], B KO-
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opbIX OHA H3MeHseTCs. TIpu naBnenun p = 0,1 Mlla I/IHTepBa_JT
n rnepatyp BOCI/aMeHeHHs BOAOPOJd B BO3/lyXe HAXOAUTCA B pe
he x 530—630 °C, yTo HecKo/IbKO BhiLle, 4eM y Oetsuna. Ilpu atom
'leﬂioﬂ HHAYKIHH 3aBUCHT OT Ko3dpuuuedTa n3bHTKa OKHCIHTE-
‘iipn B o6aactu Temneparyp Bhime 7 = 1100 K yaoBaerBopuTe/ibHO

L[
N ) / \. 0 5
620

600 |~

580

660

540

b20

600
0 0,7 0,2 03 84 0,5
‘ CMecCH C
Pue. 3. 3aBucuMocTb TeMmeparypsl BOCIIaMeHeHMS BOIOPOJA B
CYXHM BO3ZyXOM OT naBieHUs (LnbPH HA KPHBEIX — NEPHOA MHAYKIHM B
CeKYHIaXx).

ag,6 0,7 p,MNa

onuchiBaercst dopmyJiof [35] 8600
ne 10-—8 T
= ————— € »

P
Ile 7,, BbipaxkeHO B CeKymnjuax, a p — B atMocdepax. [lpu TEMll'Ie-
Patypax 1500—2500 K 3uauenne T Kosebsercs B nuTepBane 1-—
MKC.
Oueprus Bocmnamenenus. [Ipu opramusanuu paGoyero npouec-
‘4 ¢ BocnaMeHeHHEM OT UCKpBI GOJbILOH MHTEPEC MPeiCcTaB/isieT
eprus pocniaMeHeH s TOMIHBOBO3YIIHON CMECH, BeHYHHA KO-
""POii 3agucHT OT cocTaBa. MakcHManbHOe 3HAYEHHe SHEPrUH CO-
‘TBETCTByer rpaHHuaM BOCMiaMeHenus, a MHHHMAJbHOE — cTe-
“A0verpuueckomy coctaBy. Ha puc. 4 NOKa3aHa 3aBHCHMOCTb
Heprun  pocmnaMeneH s pasau4HHX TOMAHB OT KO3bduiHeHTa
#30biTRa BO31yXa, U3 KOTOPOH C/eAyeT, 4To MpPH CTeXHOMEeTpHuYe-
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CKOM cocTaBe SHeprusi, HeoGXouMast IJIs BOCU/IaMeHEHHS BOXOpo.
Ad, TIPHMEDHO B NeCATb Pa3 HHKe TOH, KOTOpas HEOGXOmMMa 15
YIVIEBOAOPOAHBIX TOMIMB, H COCTABASIET Beero Jniib 0,02 m)lx

CTOJII: HU3Kas SHEPTHA BOCI/IAMEHEHHUs, BEPOSTHO, sBJsiercy
OCHOBHOHM NPHYHHOH HEKOHTPOIMPYEMOTO BOCM/AAMEHEHHs Bogp.
POAOBO3AYLIHON CMECH B ABHIaTesX, 06yCAOBIEHHOTO OCTATOUH
MH I'83aMH, 3 TAKXKe TOPAYHMH Toy. |
KaMH KaMepbl cropaHust (3sekr.|
POX CBEYM 3axKUTaAHHSA, BbIIYCK.
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Puc. 4. 3aBucumocTs sHeprun Puc. 5. 3asucumocts ckropoct¥

BOCNJIAMEHEHHST TONJIHBOBO3LY!Il-
HBHX cMeced oT Kos(pduienta
H30bITKA BO3Jyxa:
1 — MeTaH; 2 — mpoman;
cad; 4 — BOJOPOA.

pacnpocTpadenus ¢poHra nJame
HH B TOIIHBOBO3IYUIHHX cmecax
oT KO3(pHuIMeHTa H36HTKa BO3
ayxa:

1 — H; + O, (namunaproe naaMs)
2 ~— BOAOPOA -+ Bo3fyX (Gom6Ga); 3 —
HOH KJIANAH, OCTPHIE KPOMKH HA way 'y —Comymam aiiapioe oo
[OBEPXHOCTH KaMephl Cropapust) J - Genaui + sosayx (namuiapho?
M HAarapooT/ioXKeHueM. 10 morpe- ‘

Gyer JOMOJHUTENbHBIX MEDONPHATHH [0 NpemynpekieHuio He:
KOHTPOJIUPYEMOTO BOCI/IaMeHeHUsi. B To Ke BpeMs: HH3Kas HepP’
rufl BOCIUIAMEHEHHS B LUMPOKHX INpeaenax KoappumueHroB U3
ObiTKa BO3AyXa M03BOJMHT HCIOJb30BATb CYLUIECTBYIOLUIHE cHCTeMM
3aXKHTaHUA 1PU lepeBoje GEH3HHOBLIX JBHraTejeil Ha BoaopoA
C KayYeCTBERHLIM DPeryJHPOBAHHEM MOIIHOCTH.

Ckopocth cropanusi. CKOpPoCTb CrOPaHH$ TON/IMBOBO3AYWHBX
cMeceil 3aBHCHT OT UX (DH3UKO-XHMHUECKHX CBOMCTB M ycJ/oBHH
cropanus. Onpepensiercsi CKOPOCTh CrOPaHUs CKOPOCTbIO MepeMe”
meHust HpoHTa n/iaMeHH. Ha puc. 5 npuBejeHsl 3aBUCHMOCTH CKO”
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OCTH pacupocTpaHeHiist (hpoHTa  [JIaMeHH GeH30BO3MYHOH,
BOJIOPON0BO3AYLIHON H BOZOPOIOKHCIOPOIHON cMecell PasjugHOro
cocTaBa OT KosthpuureHTa usbbiTka BO34yXa MpU HOPMAJBHEX yC-
noBHSAX H B BoMGe. MakcuManbHOe ee 3HAUEHHE JOCTUTAETCS MPH
o =0,6 0,7, a npu crexuoMerpHyecKHX COCTaBaX CKOPOCTb
nnaMeHH B BOJOpPONOBO3JYWIHON cMecH B 2—3 pas3a Bblile, YeM
p GEH30BO3AYILHOMH.

Ha ocHOBaHWY UMEIOMIMXCS AAHHBIX IS YIVIEBOJAOPOIHLIX TOM-
AMB O BJHSIHHH TypOy/H3alHH Ha CKOPOCTb CFOPAHHS TOIUJIHBO-

Ta6auma 4. XapakTepucTukn npolecca cropanus B Bojgoponxom JBC

[+ 4
XapaKkTepHCTEKA 10 I . l 1.0 ’ 047 I o
TMeprox HHAYKLHHM, MC 0,75 1 2 2,5 3,2
Cpennsis CKOpocTb Cropa-
HHH, M/C 114 85 42,5 34 26,6

BO3/yIUHBIX cMecell MOXKHO MMOJIaraTh, UTO CKOPOCTb CrOPAHHS BO-
JOPOAOBO3AYIIHOM CMECH B YC/I0BHAX ABUIrate/si MOXKET NOCTHIATh
100 m/c. TlpuGnurkeHHast oueHKA CKOPOCTH CFOPAHUS BOJOPOAO-
BO3JYLIHOM CMEcH B ABUraTese Gbli1a oyyeHa aBTopoM JlaHHoH pa-
60THl M4 OCHOBAHMM 00pabOTKH WHAMKATOPHHIX auarpavu. [lpu
3T0M ObII0 CeNaHO JONyIleHne, 4To Npouecc NpoTekaeT JHIb Ha
Y4acTKe BHAMMOIO CrOPAHHS U 3aKaHUYHBACTCH B TOUKE MaKCUMab:
HOTO ;aBJjeHus 1MKaa [0 HEAUKATOpHOH auarpamme. Cpeass
CKOPOCTHL MOJCYHTHIBANACL MCX0AA 3 (opMbl KaMmephl CropaHHg
I MecTa YCTAHOBKHI CBeYM 3axkurauud. Pe3yqabrath moxcyera,
CleNAHHBIE Ha G0JbIIOM KOJHYECTBE HHAMKATOPHBIX JHATDaMM,
NOKa3pBaor (Tabs. 4), uro BOIH3H CTEXHOMETPHYECKOIO COCTaBa
Cpealsisi ckopocth cropanus pocruraer 115—120 m/c. 10 B 3—4
pa3a Bbiie, yem B GeH3HHOBOM ABHTaTese npu oo = 0,85,

HcenegoBanus, BhnodHeHnble Bo BeecoosnoM HayyHo-HecTe-
AoBartenbekom uHerutyTe rasa K. M. Tenkunbiv [15] Ha nBurare-
€ ¢ npospauHoil kamepoll cropaHus, NOKa3blBAOT, YTO B CAyYae
Cropanns TOMJIHBOBO3AYINHOH CMeCH, COCTOSLIEH H3 BOAOpPOJa
U Bo3nyxa B cTeXMOMETpHYECKH HeOGX0ZHUMBIX KOJHYECTBAX, CKO-
POCTL cropamms MomeT AOCTUIaThb YKa3aHHBIX Bblilie BeJHYHH.

Beicoxkas cxopoctb cropanusi BoAOPOXOBO3AYUIHKIX cMeceli,
€ O1HOM cTopOHBI, JOJIKHA 0KA3BIBATD [0JI0JKHTENbHOE BJAHSHNE HA
l0BbImIe e adibexTHBHOCTH paBoyero npouecca, a ¢ APyroi cropo-
HBl, MOXeT MpHBOIUTbL K 0YeHb BHICOKHM CKOPOCTSIM HAp&cTaHHS
AABJIERNS B UIHHADE ABUraTellsl, YTO HeXKeAaTedbHo,

Paccronuue ramenns miamenu. TomuHA NPHUCTEHOYHOrO CJIOS
Ton.tupoBosnymmoii cmecH, B KOTOPOM NPOUEXOAUT OOpHIB 1ielel
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peaKiiH OKHC/IEHNS BCIeCTBHE 1e3aKTUBAIMH aKTHBHBIX IIeHTpog
Ha NOBEPXHOCTH KaMephi CrOpaHHs, Ha3LIBAETCSH PACCTOSIHHUEM ra.
WeHNHs NaaMeHH. ODTOT NOKasaTelb MO3BOJSAET OLEHHTb O0hey
30HBI HEMOJHOTO CrOPaHHsA B MpHUCTEHOUHOM cioe. OT BeANUHy
PACCTOSIHASA raleHHs NJaMeHHW B 3HAYMTENLHON CTENEHH 3aBHCHT
BEIOPOC YIVIEBOJOPOLOB ¢ OTPACOTABILMMH ras3aMH MNpH pabore
Ha yrJeBOJOPOAHbIX TOMJMBAX.

Paccroanue ramenus njiavieny /st GeH3WHAa 1 BOLOPOJA COCTaB-
asiet cootBercTBeHHO 0,25 1 0,06 cM (cM. Tabi1. 2). HeGoaboe 3ua-
4eHHe pacCTOAHUA TalmieHds naaMeHn /s BOJOPOJa CYIIEeCTBEHH)

~ COKpamiaeT 30HY HEMOJHOro CrOpaHMs, NpHueM [OJHONEHHOE To-
peHHne NPOHCXOANT B BHITeCHHTeNAX H JaxkKe B 3a30pe MEXKLY M-
JIMHJPOM H MOpIUHEM HaJl 1epBLM [OPIIHEBLIM KOJbIOM, 9TO TAKKe
yBenuyusaeT 3(QPEKTHBHOCTL NPOILECCa CrOPaHUS.

2. OCHOBHBIE PEAKIIHH
U PEAKIITHOHHASl KHHETHKA

Bozopon o6pasyer coeMHeHHs cO BCEMH XMUMHUECKHUMY
?/eMEeHTaMH, KpOMe HHepTHHX ra3os. Hecmorpst Ha 310, OH Beses-
CTBHE BBICOKOH SHEPTHH JHCCOnHanHH HMeeT MATYIO PEAKIHOHHYI0
CrOCOGHOCTh M B GO/IBIIHHCTEE C1YYaeB HeOGXOHMbL BEICOKHE TeM-
nepaTypel WK BO3JeHCTBHE KaTaln3aTOpOB, UTOGK Peakmus Mor-
Ja mporexarh J0cTaToyHo GbicTpo. [IpH KoMHATHO# TeMIepaType
Jla’Ke ¢ KHCJAOPOAOM B OTCYTCTBHY KaTaIn3aTopa peakuus He mpo-
Texkaer [22].

Ecnn ke aToMapHbIf KHCJAOPO, N01yYEHHHI B T/ei0meM pas-
psile, BBOANTL NPH KOMHATHON TeMnepatype u pasaenuu 0,1 MIla
B IIOTOK BOJIOPOja, TO ofpasyercsd Heboablioe kosndectsBo H,O.
Tem ne menee npn 90 K peaknus He npoucxoaut. HaoGopor, ec-
JIH B OTOK KMCJIOPOAa JO0aBUThL ATOMAPHEI BOJOPOJ, TO JaxKe [pi
TeMneparypax Huxe 193 K napany ¢ H,O moxno o6HapyXKuTb
H,0,. Cunraercsi Man0BepoOsATHEIM, YTOOH peaknust ¢ 06pasopaHy-
em H,0, nporekana romorento, Go/see BEPOATHHIM ABJSETCS MPO-
TEKaHHE DeakIUH Y CTEHOK.

Peaxnus Bogopoa ¢ KHCJAOPOIOM BO3/ly Xa [IPH KOMHATHOJ TeM-
nepatype MOXKeT UITH TOJBKO B IPHCYTCTBHH KaTa/lu3aropa. Tak,
HanpHMep, npu nponyckanuu H, depes niarnHoByto TpyGKY BO3-
ropaHye B0/ 0DPOZAa B BO3LyXe NPOHCXOANT NMPH KOMHATHOM TeMIe-
parype. Hapany ¢ naarnHo# kartajquTHiIecKoe BosjieficTBHe MOrYT
OKa3aTb M HEKOTOpHIE ApyrHe MeT4JJBl, HO NpH G0Jee BLICOKUX
TeMIeparypax.

Peaknus Mexy KHCJIOpOAOM H BOAOPOJIOM sBJsETCS paspers:
JieHHOH 1enuoi. [Ipy 5ToM B pesysibTate HayaNbHEIX peakuHii 06pa
3YIOTCSL AKTHBHHIE NEHTPH — cBOGOHEIE aTOMbI, H/IM TAK HA3bIBA"
eMbie PaJNKaNbl, KOTOPble MOTryT NOAJEPKHBATD JaJbHel ee mpo-
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cxaHue peakupu. B nacrosiuee BpeMs CUNTAETCH, UTO OKHCIIRHUE
L0IOpO@ HAUMHAETCA €  peaKiiH

H, 4+ O, - OH 4 OH (nauanbHas peaxiws). (1.1y

Kaxnpiii u3 obonx obpasoasumxcs papukanos OH Moxer
[aJiee YJacTBOBATDb B PEaKIH 10 yPaBHeHHIO .

OH 4 H, - H,0 +H (uennas peakuus (1.2

| 1aBaTh HOBYIO aKTHBHYIO 4acTHIy — atom Bogopoaa H. [Tyrtem
(cAKIMM C MOJIEKYJOH KHCI0poJa 3TOT aTOM IO ypaBHeHHUIo

O, -+ H ~ OH 4- O (passeTsieHne n€my) (1.3)

o0pasyer elle /Be aKTHBHbIe YACTHLLEI, KOTOPLIE MOI'YT pearnpoBarh
10 ypasHenHo (1.2) win 1o ypaBHEHHAM

O + H, - OH 4 H (paseetBnenne menn); (1.4)
O 4+ H,0 — OH -+ OH (passeTBieHue uemw). (1.5)

OnHOBpEeMEHHO ¢ YKa3aHHLIMH PeakK[HAMH MOIYT TaKKe HATH
i IpyTHe, HO WX 3HaUeHHe B O0lleM PasBHTHH Npouecca HecyiecT-
BeHHO, XOTS [IPH OUPeJeJIeHHEIX YCJAOBHAX, HANpHMeD MOCTORHHOHA
remneparype u gasaenuax no 0,5 k[la, oun mMoryT npuBecT K o6-
DBIBY IEMHON peaklHH. DTO peakuny peKOMOMHAHH Ha CTEHKaX!

H+4 H — crenka — H,;
O + O — crenxa — O,;
OH 4- OH — crenka — H,0,.

Takum 06pa3oM, akTUBHEIE [IEHTPH BHIXOAAT H3 peakunu. Ecnu
xe npu T = const noBHIIATHL JaBJAeHHEe, CKOPOCTH 06pa30BaHUS
(KTHBHHIX I[€HTPOB MPEBLICHT CKOPOCTb PEeaKIMH peKoMOHHAILHH,
tipenensemoit nudxpyaueft, u npomsoiinetr B3puiB. C panbHeRIINM
lOBullieHeM JiaBJieHMs CHOBA HacTynaeT of/acTb cropaHus 0es
B3PLIBA, OOpHB [eNH B I'a30BOil (ase MPOMCXOMHUT MO ypaBHEHIIO

H+0,+M - H,0 -+ M. (1.7)

3nech M MoxeT ObITh JI060# HeATPANBHOR MONEKYI0H H 10/1K-
Ha, B 3aBHCHMOCTH OT THNA MOJ/IEKYJIbI, MOrJIONATh H3GHTOUHYIO
SHepruro ofpasosasiueiicst H,O. Xora HyO no cBoelt xumigeckoi
CTPYKType TakKe cUMTAETCss PANMKANOM, OHA HACTOJBKO XMMHUE-
CKH HHepTHa, 4TO BpeMsl ee CYLIECTBOBAHMS JOCTATOYHO BEMHKO,
T06bi 1u(dyHAMPOBATL K CTEHKE W TaM Je3aKTHBHDOBATHCA.
LaNbHeHIINM YBeJAWYEeHWEM JaBJeHHs nponece Auddysun
28Mellnﬂefrc;1, panukan Hy,O npuoGperaer QyHKUMIO LieHTpa, He-
C%’glel‘o enb, ¥ MOXKeET 06pa30BaTh HeOOXoAUMBIE /Sl B3DHBHOIO
PaHust mepeHOCYNKH pened 10 ypaBHEHHAM

H,O 4+ OH — 1,0, + H; (1.8)
H,0, +M - OH + OH -+ M. (1.9)
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Ha puc. 6 noxasan xapakrtep mporekanus pearkmun H, -

B Pa3/IMYHEIX YCJOBHSX. ?

OnucaHHBIH BBIIIE MEXaHH3M PEAKUHH KHCAOPOL — BOIO
CNpaBeVIMB TONBKO A5 unctoit cMecH H, 4 O, ¥ orBoguT npojI
CYTCTBYIOIIEMY B BO3JyXe a30Ty POJIb HHEPTHOrO rasa, He np;.{f:”'
MaloIleMy y4acTHsl B PEaKiHH. o "

Flainyue okcunos asora B mpoaykrax cropamis BOIOpoja
C BO3/yXOM CBHJETE/NLCTBYET O TOM, 4TO STO HE TaK. ATOMapHbij
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Pue. 6. lnarpamma teMmeparypa —

Puc. 7. Pacuen
1 . 7. Hble KOHHEeHTpanil
JaBlleHHe TePMUUECKOH PeaKLKH BOJO- o

NO B BosopogoBO3AyIHOM miaMe-

POA — KHCJIOPOJ.
KHCJI0p Hi Mo 36epuycy (lIaBneHne
Ol BCTYNAeT B Peakuyo ¢ 392 MM
O+4N; > NO+N (L10) % exp (75400) cm/ .
H ofpasyer OKCHJ a3oTa H aToM RT MOJIb -+ €

I — sKcmepuMeHTa/IbHEIE JaHHBIE;

asota. AToM a30Ta Pearupyer ¢ 2 _ pacvemine amisie

MOJIEKYJIOH KHCAOPOAA:
O, +N - NO + 0, (1.11)

AlaBasi CHOBA OKCH/L a30Ta H aToM KHC/IOPOJA, KOTOpbIe ONsTh MOTYT
NpHHUMATh ygacThe B peakudd (1.10) (Mexamusm 3eabjposuya)-
X. Hpoxou u C. Uleiin [76§ nokazanu, ato o6pasopanue NO npo-
HCXOJHT IVIaBHBIM 00Pa30M B 30He 1103311 (PPOHTA NaMeHH; b 3TOH
xe paboTe MPHUBEAEHBI [TaHHBIE O CKOPOCTH o6pa3osa}1’m N

B OeqHBIX H CTeXHOMETpHYecKHX nnaMeHax. I. 36epuyc [54] na
OCIIOBAHHUU JAHHBIX O PABHOBECHY H KHHETHKE PacCyUTal] KOHUEHT",
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auuio NO B naMenu (puc. 7). MaKcuMyM KOHUEHTpauH# OKHCH
430Ta COOTBETCTBYET &t == 0,8. Ha ocHoBaHUM 3THX JaHHBIX C/IEAY-
oT, YTO YPOBEHD OKCHJOB a30Ta B BOJOPOLHOM JBurarese npH pa-
GoTe Ha CMecsX, GJHBKHX K CTEXHOMETPHHCKOMY cocraBy, OyaeT
10BOJIBHO BBICOK.

OCHOBHBIM IIPOLYKTOM CIOpaHHst BOAOPOAA B BO3AYXe ABJNACTCS
pozia. V13 XUMHUeCKUX ee CBOHCTB Npexe BCero ciaelyer OTMETHTH
GOMBILYIO YCTONYHBOCTD MOJIEKYJ N0 OTHOLICHHIO K HarpeBaHuio.
Onmako IIpH TeMIieparypax BhIlE 1000 °C BojsiHOH map HauuHAaeT
3aMeTHO JHCCOLMHPOBATh Ha BOAOPOA 1 KHC/IOPOA:

9H,0 == 2H, + 0, — 571,8 kllx.

Tak KaK 3TOT NPOLECC TPOHCXOAUT C NOIVIOMEHHEM Tell1a, To, Cor-
nactio npuununy Jle-lllarenbe, ¢ NOBbIIEHIEM TEMIEPATY PRI pas-
HoBECHe JOJIKHO CABHIaThest Bpaso. OHAKO Jaxe npH TeMiepa-
rype 2000 °C crenenb AMCCOUMALHH HE3HAUUTE/IbHA U He npeBhIla-
er 1,8 % [22].

JIpyruM IpOLYKTOM CropaHHs BOAOPOAA ABJAETCIH nepeKHch
BOJOPOAA, HO OHA 00pasyercs B HeGOJbIINX KOMTHIECTBAX H MOXKeT
GbITb J1EFKO paa/ioxeHa KaraJHTHYeCKH.

3. IPEANOCHIJIKY UCNOJb30BAHUS BOOOPOJA
B KAYECTBE TOMJINBA
JJ151 ABTOMOBHJIbHBIX IBUFATE EN

MortopHble CBOICTBA BOJOPOaA MO3BO/ISIOT cJies1aTh He-
KOTOpBle MPEANOJIOKEHHsI O BOSMOKHOCTH H 1e/1ecoofpas3HoCcTH
IpuMeHeHHS BOJAOPOIa B KayuecTBe TomjiBa A4 COBpeMeHHKIX aB-
TOMOGUJIBHEIX ABHraTesed.

Ulupoxye KOHLEHTPAUMOHHBIE MPeLC/bl cropaHus BOJOPOAA
B Boaayxe (@ = 0,15 -+ 10) zatoT BO3MOKHOCTh nepefiTH K Kauect-
BEHHOMY peryJ/IupoBaHuio jpurateseli, paboTaloiUX MO LHKJIY
Orro. [IpumeHeHHe KaueCTBEHHOTO DEryJ/ipoBaHiusd 3HAUNTEJN BHO
CHH3UT HaCOCHBIe OTEPH, 9TO B COYerailny ¢ AP yTHMH dakTopamu
(yny4meHuem NOMHOTH CropaHusi, NPeBOCXOAHBIM cMeccoBpasosa-
HHEM U cTaGH/IBLHOCTBIO COCTABA CMECH MO IHJMHIPAM) MOKET Cy-
IeCTBeHHO NOBNHATD Ha yBeJHUeHHEe s¢pexrusioro KILIL xpura-
TeJis,

HspecTHo, 4TO CTENEHb COBEPUIEHCTBA JMoB0ro ABUraTte/d olpe-
leJsieTcs TeM, HACKOJbKO ero pealbHblil LIHKJ COOTBETCTBYET TE-
operuyeckomy. Jna JABC ¢ UCKPOBBIM 3aKUTAHUEM, paboratomux
N0 LHKJTY ¢ TIOABOAOM Tel/1a IPH NOCTOAHOM o6beMe, 3T0 COOTBET-
CTBlie onpeje/isieTcsl CKOPOCThIO CropaHisd, Tak Kak TeOpeTHIECKHH
LHKJ MpeanoJaractT MIHOBEHHBIH [I0J1BO,1 TeNNA, T. €. 6eCKOHEUHYIO

‘CKOPOCTI: cropanusi. B atom m/iane peasbHblil LHKJ ABATATENS IPH

&
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paGoTe Ha BOAOpOJe HAMHOrO G/IMIKE K TEOPETHUECKOMY, Hem npy
pafore Ha moGOM YIIEBOAOPONNOM TONJHBE.

[lIupokre KOHUEHTPAUMOHHBIE MPEJEME H BHCOKAs CKOPocT,
CropaHusi BOAOPOJA B BO3AYXE AAIOT BO3MOMKHOCTb OPraHU30Bary
Ka4ecTBEHHOE pery/nposanue paGoyero nporecca ABUraTels, npy
ITOM JlaKe Ha TOJHOH HArpyske KoadhhHIHMeHT H30bITKA BO31Yx;
HUXKe eJMHULBI HCII0/b30BATh Hele/lecoo0pasno. CpaBHuBas KI1]
6EH3UHOBOTO JBHIATEs], /15l KOTOPOTO ONTUMAJ bHBIH Ko3(GdH Iy
eHT H36pITKA Bo3ayxa pasen 0,85—0,9, u BOJIOPOJIHOTO JIBUTaTE/S,
MOXKHO OTMeTHTB, Ur0 teopernueckd KIIJL nocnepnero aoskey
6bitb Ha 10—15 % peime. Ha gacTHunbX HArpysKax B ABHTaTese
C KOJIMYECTBEHHBIM PEry/IMDOBAHUEM 3HAYUTENBHOE BJAHSIHUE Ha
canxenue KIT[ okaseiBaer ApoccennpoBaHHe, 3TOrO MOMKHO Ha
6ekaTb B BOJOPOJHOM JBUrarene MpPH KaueCTBEHHOM pery.aupo-
BaHUH.

Hapsiny ¢ ykasanHbIM OnpesesieHHOe NOMOKHTEBHOE BIHSIHe
Ha KII/1 BoIOpOAHOro ABHTaTeNsi MOXKET OKA3aTh MEH bIIAS TeILI0-
0Tjaya B CTEHKH KaMepbl CrOPaHHs BCJEACTBHE 6oJiee HUIKOH Us-
Jy9aTe/bHOM ClIOCOOHOCTH BOJAOPOAHOrO MJaMeHH 1O CPaBHEHHI
C YIVIEBOAOPOIHBIM,

Bricokne cropoctu cropannsi BogopoIoBO3AYIIHOMN CMeCH B -
POKOM /nanazoHe Ko3bQuIeHT0B H36HTKA BO3AYXa AAIOT rapat-
THIO CTA6H/ILHOTO NPOTEKAHHS! pafouero npoecca Ha Beex pexumMax
paoTsl ABUTATENsl, ONHAKO NpPH CrOpaHHH cMecell, MO cocTa-
BY G/IH3KHX K CTEXHOMETPUYECKOMY 3a CUET 0YeHb BHICOKOIl ¢ “O-

_POCTH CropaHusi BO3MOXKHO Pe3Koe YBeJHYEHHe CKOPOCTH Hapa-
CTaHus NaBJeHNs] B IUJIMHAPE 110 CPABHEHUIO C IIMKJIOM Ha GeH3uHe.
910 B CBOIO 0Yepe/ib MpeAnonaraet Gosee BBICOK VIO MAKCHMaJl bHY0
TEMIEPATYPY LHUKJIA BOJOPOJHOLO JBHraTess.

Bojiee Bricokne teMneparypsl UMK/IA W HANHYHE CBOGOIHOLO
Kicnopoaa B xamepe cropanusi (o = 1,0 + 1,15) na pexumax
HOJHBIX HArPY30K BOAOPOAHOIO ABHTraTesl JAOJKHB CIIOCOBCTBO-
BaTh 60.1e€ HHTEHCHBHOMY 06D a30BaHHIO OKCHJIOB 430Td, 4eM B GeH-
-3WHOBOM Jpuraresne. OJHAKO HA 4acTHYHHLIX HATPY3KAX 3a CUeT
Ka4eCTBEHHOT0 pery/iuposanus (o >> 1,5) BOBMOKHO pe3koe CHH-
KEHNEe SMHCCHH OKCHJOB a30Ta 10 He3HAUHTEJbHOrO ypoBHs. Ha-
JIHUHe KakuX-Au00 APYrUX TOKCHYHBIX BEUIECTB B OTPAaGoTaBILMX
T'asax BOLOPOJHOrO JABHMrartessi NPAaKTHUECKH HCKJIouaercs. 710
Npeanoaraer BO3MOXHOCTb CO3JaHUs] SKOJOIHUECKH YHCTOro ab:
TOMOGUJILHOTO JBUraTesl.

Y4UTBIBASI WIMPOKHE KOHUEGHTPAUMOHHEIE NPejebl H BhICOKYIO
CKOPOCTh CrOpaHHs BOJAOPOJA H €ro BhICOKHH KosppuuneHT Aud-
Qysuu, oH MoxeT GbITh HCMOJB30BAH B KauecTBe A0GABKH, HHHIH-
upylome#l MNponecc CropaHusi GeJHBIX YIJIEBOJOPOAOBO3LYLIHbIX
cMeced.

IIpumenerne BOZOpoJa B KayecTBe JOTOJHUTENBHOTO TOMIUBA
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CTh NPUHLUNKHANLHO HOBOTQ ro
?Igouecc%. [lpn MHHHMAaNLHOH MOAH(MHKAIHH cmapexwemxoﬂroa Ssﬂ
3HHOBOTO JBUraresisi, Kacaiomeiics B 0CHOBHOM CHC;%;IHTJ HI(; s,

CHTh €ro TOIIUBHYIO 3K

0’KHO 3HAYHTEJBHO TIOBBHI ‘

1\I;Iesxo CHH3HTb YPOBeHb TOKCHYHOCTH OTPabOTABIIMX rasoB
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Puc. 8. CpaBHeune cnoco6oB XpaHeHHs BO

2 — kpuorenHnt G6ar Ras LHax

L Sensunonolt T2 4 — 6anJOHBl BBICOKOIO AABJEHHSA

KyMyJasatTop AJas FeTin;
Gax nas H, MpH HOpMAaJbHBIX YCJOBHAX.

O6cyx/1as BO3MOKHOCTH NPYMEHEHHs1 BOLOPOAA JJ151 aBTOMO-

i % 5 KakK
BuapHLIX ABUTaresefl, Hesab3s 0B0HTH TakOH BaXHBIH BOIPOC,

XbaHeHHe BOAOPOJA HA TpchnopTH0M6ineézJ11ceTﬁB;epFHH 1 sneKTDH-
ebuT
. . B oranuue or craioHAPHLIX IOTP 1 R
e ro ¢ JUHHeH 3JeKTponep R
Yeckoro TpaHcnopra, CBA3&AHHO cuant,
6).»'IbU_IHHC'IPBO TPAHCMIOPTHHIX CPEACTB TpeéyerK O?II;I/I{JZZZII};J;HSPI-?GPFI/IH,
AYUTENBHOIO !
H TPaHCNIOPTHPOBKY Ha 60pTY 3H -
He§6x011pn\}4)of»’x s ux apuxeHusi. CerofHs 3ajada ax&xy&yg:}gPI -
HHsl 3HepruH peraercsi B OCHOBHOM 32 CHeT TPaHCNOPTHP
6OpTY KUAKHX YIJIEBOJOPOJIHBIX TOMJIHB. "
PB}:);:Lopog, B OTJIHYUE OT YIVIEBOJOPOJHBIX TOIJIUB, ~H2$egy(1);:c1'-
HH3KYIO MJIOTHOCTD U [IPH aTMouctpeprIx YCJA0BHAX M01K6 e
BOBaTh TOJILKO B rasoofpasHoii ¢ase. 10 CTaBHT npoB T
IaKTHOro XpaHeHusl €ro Ha TPaHCIOPTHOM CPEACTBE,

Ha asromoOuJe.
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